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RECEIVING INSTRUCTIONS 
& 
GENERAL EQUIPMENT INFORMATION 


Please Note: For your protection, the following information and the product manual 
should be read and thoroughly understood before unpacking, installing, or using the 
eguipment. 


ne presents all equipment to the delivering camer securely packed and in 

rfect condition. Upon acceptance of the package fr ! rering camer 
eee responsibility for its safe arrival to you. Once you receive the equipment, 
itis your responsibility to document any damage the carrier may have inf 
to file 3 your claim promptly and accurately. 


licted, and 


1. PACKAGE INSPECTION 


g crate or carton for any visible damage: punctures, dents, and any other 
signs of possible internal damage. 


1.2 Describe any damage or shortage on the receiving documents, and have the carrier sign their full 
name 


1.3 If your receiving freight bill notes that a Tip-N-Tell is atta ched to your fret eight, locate it. If the 
Tip-N Teil arrow has tamed even ily blue, this means the freight has been tipped in transport. 


Make sure the carrier notes this on your receipt before you sign for the treight. 


Zi EQUIPMENT INSPECTION 


Oo 


2,1 Within fifteen days, open the crate and inspect the contents for damages. While unpacking, © 
careful not to discard any equipment, parts, or manuals. [fany damage ts cetects ed, call the delivenn 


carrier to determine appropriate action. The vo may require an inspe ction. 


. 


“a 


SAVE ALL SHIPPING MATERIAL FOR THE INSPECTOR TO SEE! 


2.2 After the inspection has been made, call Ratelco. We will determine if the equipment should be 
returned to our plant for repair, or if some other method would be more expeditious. If it 1s 
determined that the equipment should be retumed ed to Ratelco, ask the delivering carner to send the 
packages back to Ratelco at the delivering carrier's expense. 


3 Ifrepair is necessary, we will a you for the repair so that you may submit the bill to the 
th your claim fo 


. 
delivering carrier wi 


~ 


905.06 Issue $ (Replaces 145) 


January 9, 1996 


ATTENTION! 


All Rectifier Parameters are Factory 
Pre-set, and Do NOT need to be adjusted 
before initial power-up! 


Do NOT adjust Rectifier Settings, 
until proper operation has been verified 


ONLY make adjustments described in 
the Rectifier or Power Plant manuals 


Rectifier Parameter Factory Set Points 


Set at 27.1 Volts dc, volts 


Float voltage 204 

Set at 28.0 Volts dc, + 0.1 volts 
+ 0.1 
+ 0.1 


Equalize voltage 
HVSD (trip point) Set at 28.7 Volts dc, 
Current Limit Set at 150.3 Amps de, 


volts 
Amps 
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DOCUMENT SUMMARY 


24V/150A MODULAR SWITCHED-MODE RECTIFIER 
AND EIGHTEEN-KILOWATT POWER SHELF PRODUCT MANUAL PM 990-7520 


SCOPE 

This manual applies to all Ratelco Modular Switched-Mode Rectifiers that have part numbers that begin 

with 100-7520, and all Ratelco Eighteen-Kilowatt Modular Power Shelves that have part numbers that begin with 
111-3785, 


PURPOSE 
This manual provides instructions for installing, operating, and maintaining the 24V/150A Modular Switched- 
Mode Rectifier in the Eighteen-Kilowatt Modular Power Shelf 


ISSUE HISTORY 


PAGES 

ISSUE ALTERED DESCRIPTION DATE 
SS ensesssasnsssssessessensesssesess 
Issue | ALL Onyinal release 12-28-94 sf 
Issue 2 ALL Revised minimum input cable breaker capacity. 06-06-95 sf 

Revised rectifier test switch operation description. 

Revised procedure for powering up rectifiers. 

Updated reference table 

Added front panel figure 

Revised front panel indicators table 

Revised input voltage supply specifications 

Revised high frequency noise specifications 

Revised temperature range and humidity specifications 
CHAPTER TITLES 
CHAPTER ONE INTRODUCTION 
CHAPTER TWO [INSTALLATION 
CHAPTER THREE OPERATION 
CHAPTER FOUR MAINTENANCE, SPARE PARTS AND ACCESSORIES 


All statements, information and data given herein are believed to be accurate and reliable, but are presented 
without guaranty, «warranty, or responsibility of any kind, express or implied. Statements or suggestions concem- 
ing possible use of the product are made without representation or warranty any such use is free of patent in- 
fringement and are not recommendations to infringe any patent. The user should not assume all safety measures 
are indicated or other measures may not be required 
iinet 

C&D POWERCOM 

JUNE 1995 


24V/1S0A Modular Switched-Mode Rectifier and 
Eighteen-Kilowatt Power Shelf Product Manual 
PM 990-7520, Issue 2 


TABLE OF CONTENTS 


CHAPTER ONE INTRODUCTION 


I: SRT eeeah Lar AS ees CORRE QIN cfs veces cccuiasvhsasinsinnewansicvasvovdydensseussisonmistearige 1-2 
Sr STANDARD FEAT URES cctv ssevccsssscsnseonssinpuavssovecoveiedshiycsssevansasasnnananecace 1-2 
2.1 Switched-mode rectifier features ....0.cccccccccceseceseseseseseseseees 1-2 
2.2 Eighteen-kilowatt modular shelf features ......c.cccccccssees 1-2 
3 MONITORING AND CONTROL FEATURES oocecccccsccoseccccecececcscesesesveveee 1-3 
A PRL SICAL SPECIFICATIONS scvicsssicucwcousccusunsesosussiinecaceessoccsssaslaccvdeséievs 1-4 
5 ENVIRONMENTAL SPECIFICATIONS .........cccccsesesssssccccsesesecessesesesseeees 1-4 
5.1 Temperature range and humidity ........ccccscsscccscseeseeees 1-4 
Bis ML NUGA IRR EIAM cence cual uta s SOA Gung AMET ena ticks Kes tcaladae 1-4 
5.3 Heat dissipation and cooling............ssccccsscccesssssesseeneseees 1-4 
Phe cI ea RN Ry a ate tacts re dad nomnsnoniens ainsveearensiondasimsavoiniceiieenie 1-4 
5.5 Electromagnetic interference (EMI) o.....c.ccccccscseceseseseeeeees 1-4 
5.6 Electrostatic discharge .......ccccccceeseeee Seeckuisiintnladwacsaactasa: 1-4 
6 ELECTRICAL SPECIFICATIONS ...........ccccccccccosssoccevecceecees saa ad 1-5 
6.1 Input voltage supply oo... ey ert gestyauaensenneeess 1-5 
6.2. Input current per rectifier .............. ica a ane 1-5 
6.3 Efficiency ..............sccccscsss aiadiiaaalait tis nee eae onamatuenne eae 15 
Gs PMRW aa dacs cis sastaustians oess vs aeerasneaeieepencoeesee edi acces ww. 1-3 
Gia “BOWEL FACtON steric cseccsvciecsat casusnatctioutehescedecuas anvsvencasecubuians 1-5 
6.6 Total harmonic distortion (current) ............cccccccescsseeseeees 1-5 
6.7 Single harmonic amplitude (current) ..........ccccccsscesseeeres 1-5 
6.8 Output rated voltage... ee 1-5 
6.9 Output float voltage range .........cccssccscsssscssecssssvesesseersosses 1-5 
6.10 Output equalize voltage range... ccc sees scenes 1-5 
a RMS ah CURSE tans iaiisccccndcsk eesstedo ice ea 1-6 
Sop Lae < ROMMSANIRTANNL-aicsinunbncandivccaddanasesiecnseincstvasahadiovastssioesactaincaiateess 1-6 
Ld Py MILS POG cs nensisasiaxesiastsosneizavancasivasbpasoninvupeenusines 1-6 
LI MO IUNOEL in oi stn nicgunennesesunsnpastinstasecpeceasisetpanenisesaansive 1-5 
GoLS- OURS OTOL RORON sicconsievcrcseniseovenvanencisenssvenevensciuvaanunessnoon 1-6 
ee: AMIN RISER iy as danzeccineanes ida ndensadanevaxeus naegecaionsacsoiaans 1-3 
BGLt. CVE MRE ORL MRD O MME ireis iecrntineaceeacuacecverieniiidetaaitdaeaes 1-6 
Nees WR MORSUNED BAUR scans ssa cates re eae ncatadvedeamcabsaevimaes 1-6 
6.19 Voltage/temperature coefficient............:cccecceccessseeseseeees 1-6 
GO Seana aisase iaeaenssncdeccckeosvcvcasthasihenceadehdecnavancseetvecctlvabionate 1-6 
Go: TURNING iautivahach beaysvezanic asic cakasdiaGuabeasedussuusscusseatareueentncascs 1-7 
6.22 Electrical [solation............... icuipphiediagntpianteaas saauseecnasnuel 1-7 
0 RO ey Ee ae LE A LCN Ge sisrscicasisianccinss cudsansdsvngsmonenensigailasadinoinsvdssavoseneries 1-7 
TU: RAUETE SE OMOUABEIO TOMI iceciitiscrcnaitapicdusndeshicedcebamedaigerases 1-7 
Tick WOCM TEGOTUENOT TOG 5 iisiicst iscnsaiseaivsai indatessauibeancadietaasiiaaoen 1-7 
Weed ONC TUR sos ctahi ecuti phcecedcte vhcadara eae ahibea diss tienes 1-7 
SS SRS eee ee ae La Wee seven veaicd caniueh takes eestor ioscan el panei 1-7 
9 TROUBLESHOOTING ...........sccsssccsssssecccssrersersseresenseseseoseeecssressssccassseeenes 1-8 
il 





C&O POWERCOM 
JUNE 1995 


24V/1SOA Modular Switched-Mode Rectifier and 
Eighteen-Kilowatt Power Shelf Product Manual 


PM 990-7520, Issue 2 


CHAPTER TWO INSTALLATION 


wa Wor 


aD 


GEN ERAL rsseneseeuceseseeesenasersesesnenesessssenseeusessesesensetesssacsssdcccsencseauseseacecanecs 


Table 2-A:; Detheminine WIEG S)COS 5. issrsatesninnsigss sicininniavatioeaiaies 


WIRING AC INPUT TO THE POWER SHELF .....cccccccccccsscssesseeseeoee: 


Figure 2-1: Eighteen Kilowatt Modular Power Shelf. 


INSTALLING RECTIFIERS .o0cccsssssssssssssecessccsssseseoocoosssseces ate 
Figure 2-2: 24V/150A Modular Switched-Mode Rectifier.......... 
POWER-UP THE RECTIFIERS ...-cosssssssssssssssstsnsissimnunuannencn, 


CHAPTER THREE OPERATION 


TR, | oo 1 7 | Sn i agauvaderscseserevaseen: 3- 
1.l Rectifier test switch............. sstaSuansdesudeascavastuaalaaes scared: 
1.2 Load share switch .......ccccccccccsssssecsssssssecsessecececsscsccsessceeses 


Ee ie 1Oad SHALE ....csccsescceresecsesescscseoces 
1.2.2 Passive load share...... 


1.2.3 Load shave off .. 


1.3 Restarting the rectifier after a hig gh-voltage shutdown .. 
2 ADJUST E is; 

2.1 Float and equalize voltage adjustments ......0.ccccccccccccseees 
22 Current limit adjustment ...........0..ccccssccssscssessssesesceseessere 
SD DAMDOE COM OCLN sai cecesccacthibssiiveccavastbeectencriaketniecataticssen: 


CHAPTER FOUR MAINTENANCE 


1 


2 
3 





MAINTENANCE, PROCEDUIRRG «cosisicssssasissisaciccicscsaneasaecawisesssieneviiensies 
IE PRRs ay vpnitn ici hinsaszas sasihcanonckanbCiesb opeastaeMp ene aaa OER atl 
ELAR aod si ssnibcusiave tevin datid eaten bbadabndeadioe cdevenahdan ictaedecdachi 


iil 


C&D POWERCOM 


JUNE 1995 


G2 we Ge os 
eH WIV ID IS 19 19 1S 1S tS 


1-1 Oo bh b 6219 1 


go't 


> 


24V/1SOA Modular Switched-Mode Rectifier and 
Eighteen-Kilowatt Power Shelf Product Manual 
PM 990-7520, Issue 2 


REFERENCES 


Document number 


ANSVIEEE 
C62. 41-199] 


Bellcore 
TA-NWT-00 1089 


Bellcore 
TR-EOP-000293 


Bellcore 
TR-EOP-000063 


Bellcore 
TR-EOP-000151 


Bellcore 
TR-EOP-000 154 


Bellcore 
TR-RSY-000043 


Bellcore 
TR-TSY-000026 


Bellcore 
TR-TSY-000078 


Bellcore 
TR-TSY-000332 


Bellcore 
TR-TSY-000406 


Title 


IEEE Recommended Practice on Surge Voltages in Low-Voltage AC Power 
Circuits 


Electromagnetic Compatibility and Electrical Safery Generic Criteria for Net- 
work Telecommunications Equipment, August 1990 


Isolated Ground Planes - Definition and Application to Telephone Central 
Osfices, Issue |, November 1987 


Nerwork Equipment - Building System (NEBS) Generic Equipment Requirements 
Issue 3, March 1988 


tiice Power Plant 


Generic Reguirements for 24, 48, 130. and 140 Volt Central O 
Recuifiers, Issue 1. May 1985 


Generic Reauirementy for 24, 48. 130. and 140 Vole Central Orfice Power Plant 


Control and Distribution Equipment, issue |. May 1983 


Above Ground Electronic Equipment Enclosures (AG EEE), Issue 1, December 
1985. Reference for structural requirements and floor loading 


Below Ground Electronic Equipment Enclosures. Issue 1, July 1985. Reference 
for structural requirements and floor loading 


Generic Physical Design Requirements sor Telecommunications Products and 
Equipment, Issue 1, October 1986 


Reliability Prediction Procedure for Electronic Equipment, Issue 1, Revision |, 
Apnil 1986 


DC Buik Power System tor Consined Locations. Issue 1, May 1988 





C&D POWERCOM 
JUNE 1995 


24V/150A Modular Switched-Mode Rectifier and 
Eighteen-Kilowatt Power Shelf Product Manual 


CSA 
0.4-M1982 


IEC 
CISPR PUB 22 


IEEE 487-1992 


NEC 1993 


NEMA 
PV-7-1979 


Underwriters Laboratories 
UL1012 


Undenvriters 
Laboratories 
ULIL9S0 


Underwriters Laboratories 
UL489 


PM 990-7520, Issue 2 


Bonding and Grounding of Electrical Equipment, December 1982 
Power Supplies for Use in Telephone Equipment, April 1984 


Disturbances in Supply Systems Caused by Household Appliances and Similar 
Electrical Equipment 


International Electrotechnical Commission, Limits and Methods of Measurement 
of Radio Interference Characteristics of Information Technology Equipment, 
1985 


IEEE Guide for Protection of Wire-Line Communication Facilities Serving 


Electric Power Sations 


t 


Nattonal Fire Prevention Association, National Electrical Code 
Communications Type Battery C nargers, National Electrical Manufacturers 
Association 


Standard tor Safety: Power Supplies, Apnil 1990 


Standard for Sarety: Information Technology Equipment Including Electrical 
Business Equipment, March 1989 


Molded Case Circuit Breakers and Circuit Breaker Enclosures, May 1984 


Sy \ 


C&D POWERCOM 
JUNE 1995 





24V/150A Modular Switched-Mode Rectifier and 
Eighteen-Kilowatt Power Shelf Product Manual 
PM 990-7520, Issue 2 


ABBREVIATIONS 


Abbreviation, 
acronym or symbol 


AC 
ACF 
CEV 
CM 
CSA 
DC 
EEE 
EMI 
ESD 
FCC 
FF 
FL 
GND 
HFM 
Ey 
HVO 
HVSD 
IEC 
[EEE 
LCA 
LED 
LS 
NEBS 
NEC 
NL 
OSHA 
RBOC 
REMEQ 
RFA 
RS 
THSD 
TR 
TRO 
TS 
UL 


Meaning 


altemating current 

ac failure (alarm) - alarm output. issues ground 
controlled environmental vaults 

circular mils 

Canadian Standards Association 

direct current 

Electronic Equipment Enclosures 

electromagnetic interference 

electrostatic discharge 

Federal Communications Commission 

fan failure (alarm) - alarm output, issues ground 

full load (pushbutton) 

ground 

high frequency mode (rectifier model) 

remote high voltage shutdown - control input. accepts ground 
high voltage shutdown occurning - alarm output. issue ground 
high-voltage shutdown (alarm) 

Intemational Electrotechnical Commission 

Institute of Electrical and Electronic Engineers 

low current (alarm) - alarm output, issues ground 
light-emitting diode 

loadshare - signal input/output. 0 to 10 volts 

Network Equipment-Building Safer 

National Electric Code 

no load (pushbutton) 

Occupational Safety and Health Administration 
Regional Bel! Operating Companys 

remote equalize - control input. accepts ground 

rectifier failure (alarm) - alarm output. issues ground 
remote restart - control input, accepts ground 

thermal shutdown (alarm) - alarm output, issues ground 
temporary release - control input, accepts ground 
temporary release occurring - alann output, issues ground 
temperature sensor 

Underwriters Laboratories 





v1 
C&D POWERTCOM 
JUNE 1995 


INTRODUCTION 4.5 KW 24V/ISO0A Modular Switched-Mode Rectifier 
and Eighteen-Kilowatt Power Shelf Product Manual 
PM 990-7520, Issue 2 






CONTENTS 





Br DC OWN sisssininsocssasseistinsinvestaneivensesunninrnatacnnspeniacens 
SFL NAL) RGAE Wr Peck -sisinionvaianmtonvsendsapsioitncndaateasin Zi tara 1- 












-2 
2.1 Switched-mode rectifier features .........cc:cccceeseeeeeeerseeenee LD 
2.2 Eighteen-kilowatt modular shelf feature Be es ivedeessditagesaane ea 0) 
Figure 1-1: Provit gemma, ooccssscctectacsccccssnassitasiscevtstonnec AA 
3 MONITORING AND CONTROL FEATURES ..cscccssssssscssssssssnseeeenee Ld L 
4 PEITSICAL, SPECTPIG ATO Pie sccnisossssnncsstscstbisaseinsncusnvastinrndsvesuotescdecnass 15 
5 ENVIRONMENTAL SPECIFICATIONS w.ccccscsssscscseuseseneneneni 1-5 > 
5.1 Temperature range and humidity ..............:scccscssssseerses 1-5 
BG eight ast csransvseacenvunnozecacistrsanvoduvossshssseunianvanssprmveniosiee 1-5 "~U 
5.3 Heat dissipation and cooling................scossecssssesssessrrernens 1-5 =| 
BA, Peay avec cecttantarsiviivcnlatttianteoeepceaerteiein sucnatnecenmies 1-5 
oD Electromagnetic interference (EMI) .......::sccccscscseessssrsereres LOD Ti 
5.6 Electrostatic discharge ...........ccccccseees ree tee 1-3 
6 ELECTRICAL SPECIFICATIONS........ . dearth a 
6.1 Input voltage supply ..... LPR rrr TTT 1-6 
6.2 Input current per rectifier... , 1-6 O 
O33) -EGCIONCY asics coc csceccrecvneces scinchvunsdaiedvatiseeereseusttiniatoeeO 
6.4 Frequency ......ccccrveeccesveees veditdtaivededetauiiasissrseneeeaseounerna Lao 
G.5 Power fACt0r ccccccssccsssccssossscssssscsctescssscsscercessensuvseccssnssnccoaees 1-6 Zz 
6.6 Total harmonic distortion (current) ............+ bbissxeeveuns 1-6 rT 
6.7 Single harmonic amplitude (Current) ......ccsseesseereereeees 1-8 
6.8 Output rated voltage....ccccccceeeereesenseeenseneersserenenerses 1-6 
6.9 Output float voltage range ......ccccecceeccceeestseenreeeeeeeennnens 1-6 ea 
6.10 Output equalize voltage range..........seccecceeeereeseesenseees 1-6 
6.11 Output current................ pat 1 cea aa cayahdaustaatinaeeeaiee 1-7 Zz 
6.12 Regulation .......... ws na och t cE aise tadiycrca 1 elauubana seen ERR LT TE 
6.13 Dynamic response.. -Fuikargeretane. eaters 7 =| 
G.14 Input protection .........ccccccsccssessseseeensssessensasserenseneresssesenens 1-7 0 
6.15 Output protection .......scssessecseessaeeseerssssessassesnasesesrennes 1-7 
6.16 Current limiting... :ccccecesceseeeseseeseseesenesaenaereseessnnsness 1-7 O 
5.17 Walk-on current... seman ttaitasies sie aseialat 
G.1S Warm-up time .....cccccccsssesscseserseseersesesersessuansennasesnsererscenss 1-7 0 
6.19 Voltage/temperature coefficient. shosucednvudensieestbtena eat 
C20 Staley visssricccscasssietstsenisscnncvcen say ucueseucu le deqeuttnsqeadasinntn’ 1-7 Cc 
6.21 Grounding a rita eel a Seiten St erect sdenasbeainudaeaekscnnined 1-8 
6.22 Blectrical [solati om .....sssssccsnscsccssrssees Peicccewececteseccamhaeniaens Lb C) 
7 NOISE SPECIFICATIONS..........:::seveere Coneaaaininived sce ceauauil 1-8 
T.1 High frequemcy moise.......ccccccsesesessseescsesssssesenssererseeces . 1-8 =| 
7.2 Voice frequency SADUIEA ss asvvsvevsavechasurdeiinuetsrcucovedniaeversctevanavne Ants coon 
7.3 Acousti Col NOG scessccecsens secavendvuad edn un auashonersanaudecnanasdepessnscees 1-8 
8 SAFETY SPECIFICATIONS ..cscssssssssssssssssesescsssssssssssnssssesetssseseeeesoceennnnten 1-8 O 
9 TROUBLESHOOTING. .........csccssscsrresserecssnnesssereseeesensesesanrapsnesennnasenseer sees 1-9 7 


C&D POWERCOM el 
JUNE 1995S 


4.5 KW 24V/ISOA Modular Switched-Mode Rectifier INTRODUCTION 
and Eighteen-Kilowatt Power Shelf Product Manual 
PM 990-7520, Issue 2 


1 GENERAL DESCRIPTION 


The 24V/150A Modular Switched-Mode Rectifiers withstands diverse environmental conditions. while 
converting input power of 208 or 240 volts ac into 24-volt de power. Four hot-swappable rectifiers mount 
in an Eighteen-Kilowatt Modular Power Shelf, to provide redundant, reliable and compact power in un- 
derground controlled environment vaults (CEVs), above-ground electronic equipment enclosures (EEEs). 
customer premise locations, and remote switch sites. 

The output equalize and float voltages are adjustable from 24 to 30 Vde and 24 to 28 Vde respectively 
Ratelco rectifiers can perform forced or passive load sharing with other rectifiers of similar sharing char- 
actenstics 

The rectifier has a built-in, programmable, high-voltage shutdown (HVSD) function. No single compo- 
nent failure (short or open) will result in an output voltage greater than 30 volts. After a remote high 
voltage shutdown signal is received or an intemal shutdown occurs, the rectifier may be reset locally by 
toggling the ac breaker or applying a ground to the high voltage reset input. The rectifier may also be 
restarted via a controller. 


2 STANDARD FEATURES 


2.1 Switched-mode rectifier features 
Hot-swappable and lightweight modules allow alow mean-time-to-repair without 
system shutdown 


Active power factor correction greater than 0.98 and efficiency of 85 percent means 


low Operating costs 
Designed to Bellcore Technical References allowing application in all RBOCs 


No tools are necessary for rectifier installation 


SAYNLVsAS 


Front-panel rectifier failure (RFA), fan failure (FF), and ac tailure (ACF) light- 
emitting diodes (LEDs) 


Front-panel normal and equalize status indications 
Front-panel 3.5-digit ammeter 
emperature-compensated battery charging 


Cooling fans are field-replacable without system shutdown 


2.2 Eighteen-kilowatt modular shelf features 


Modules can be removed from or inserted into the shelf without dismupting the 
system 


Individual ac inputs to each module assure reliability of ac source 
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3 MONITORING AND CONTROL FEATURES 


Five LEDs on the front panel of the rectifier alert operators of the rectifiers alann and operating status. 
Eleven Form-A contacts are provided to transmit alarms to remote locations. There is a digital ammeter 
on the front panel, and two current shunt test points for respective local and remote current monitonng. 
The rectifier accepts seven analog or ground inputs from the plant controller. All input and output con- 
tacts, and front panel indicators are detailed in the following table 





FRONT PANEL | 


INDICATOR eon SIGNALLING DEVICE CAUSE OF ALARM 





} 








Red RFA LED A discrepancy exists bemween the rectuter’s output power and the load 


condition, of ane ot the following sonstitvons exists: | 


RFA Form-A contact 












OS Forme contact 


The sense leads are open or reversed 





The rectifier’s utermal temperature has exceeded an acceptable 
level. or aurtlow has been restrscted, and the rectifier has shut 
down, 


THSD Form-A contact 





The recusier -s delivemny less than two percent of tts rated 


suite 








the le breaker & oft 


1 has tmppet 











The rectities will lock self out uf at cs delivering murs than (1) 
percent of its cated load current, and it ceceives an Hi‘ 
signal trom the plant monuor. The cectifier will also lock 
itself wut 2 Us termansl voltage exceeds a customer-selectable 
threshold while it is delivering more than 10 persent of its 
rated load current. A HV SD signal is sent to a remote location 





Hivgh-voltage shutlown input ant Form-A output | 
| > e 

| 

contact 


Ral FF LED IFF Forma contact |Restitier’s cooling tan hus failed 










Yellow squalize | Equalize unput and FormeA contact for signalling 
LED that the equalize mode ss in we 

Fe} 
| Green normal | 





The operator may remotely oe locally put the rectifier in tqulaizs mode 





Rectifier is in the normal (float) mode 


jLED 


13. Seinch dig! Two 37.2 mv full scale leads with resistor as 
ne o3 . ri |Conunuousiy displays current 


anuneter [Protection ter remote current momionay 









| jac breaker Forma contact jac Dreaker is otf of has tnpped 


ne 
| lin ut to restart rectifier unter a high-voltave 
no" ’ 


shuttown, 


' . 
| Operator may remotely reset the restutier alter a highs oltage shurtown 














Temporsry release input and Form-A ouput os rectifier has received a femporanly release signal trom the plant 
| rae ‘ : ny 2 monitor. The cectutier will temporanity stop delivering power. A TRO 








oe signal is sent to a remote location. 






tillers will share surtent when the loud share signals for all 
rectifiers have been connected together, 





' 
Faas load share signal } 
| 


The rectifier will adjust uts tloat and squalizs soltages, 2 ot reseives 2 
| 





Two mpub foe remote voltage control ' 
Two mpub fur remo se signal trom the plant controller 
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4 PHYSICAL SPECIFICATIONS 
RECTIFIER 













HEIGHT 
WIDTH 


12" (30 cm) (seven rack spaces) 7" (18 cm) 












13 cm) (one power shelf slot) 21.5" (53 cm) (for 23-inch rack mounting) 






DEPTH 
WEIGHT 


14.5"(37 cm) (includes cooling fan) 14.5" (37 cm) 





25 pounds (11.3 kg) 18 pounds (8.2 kg) 
Pp 






S ENVIRONMENTAL SPECIFICATIONS 







5.1 Temperature range and humidity 





The rectifier{s) and power shelf are capable of normal and continuous Operation of up to 28 Vde output 
within an ambient temperature range of 0 to SOC (32 to 122F). with relative humidity up to 95-percent. 


non-condensing. The equipment may safely be stored in temperatures ringing from -30 to 85C (-33 to 
ISSF), with relative humidity up to 95-percent. non-condensing 








5.2 Altitude 






The rectifier and power shelfare capable of normal operadon in altitudes ranging from sea level to 13.000 feet 
(3.692 meters). Derating begins above 5,000 feet (1.524 meters) 







6 
3.3 Heat dissipation and cooling 






Heat will dissipate from the front to the rear of the rectifier via forced air circulation. No heat baffling is 
required between power shelves 







3.4 Earthquake 







The rectifier is capable of operating during and after earthquakes characteristic of seismic zone 4 as per TR- 
EOP-000063 and the Uniform Building Code 1982 






lectromagnetic interference (EMI) 





The rectifier meets FCC Part 13, Subpart J, Class A, VDE-0873, Class N conducted emissions. 
TA-NWT-001089 and CISPR Pub 22 Class A 






5.6 Electrostatic discharge 






The rectifier meets TR-NWT-000063 and will not sustain any damage with application of 20,000 volts 
Further, the rectifier will experience, at most, consequential momentary disturbance with up to 4,000 voits and 
no effect below with up to 2.000 volts application 
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6 ELECTRICAL SPECIFICATIONS 





6.1 Input voltage supply 






The rectifier is rated for 208 or 240 Vac input. excepting an input range from 183 to 264 Vac. 






6.2 Input current per rectifier 





line 27V/1504 28V/1S50A 









240 Vac 
208 Vac 







6.3 Efficiency 







Efficiency will be greater than 85-percent, outputting 150 amperes at 28 volts from a 240 Vac input at 
25C. and greater than 50-percent outputting 13 amperes at 28 volts trom a 240 input at 25C 







6.4 Frequency 







45 to 65 Hertz (30 or 60 Hz nominal) 


6.5 Power factor 






The power factor will be greater than 0.98 at rated output. 










6.6 Total harmonic distortion (current) 







Input current total harmonic distortion will be less than five percent. meeting IEC 553 requirements 






6.7 Single harmonic amplitude (current) 





Harmonic amplitude will be less than three percent of the fundamental, mezting LEC 355 requirements 





6.8 Output rated voltage 








The rectifier is rated fora 24 Vde output 





6.9 Output float voltage range 


The output float voltage range is adjustable trom 24 to 28 Vde. 










6.10 Output equalize voltage range 






The output equalize range is adjustable from 24 to 30 Vde. 
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6.11 Output current 


The maximum output current is 150 amperes and ts adjustable. 


6.12 Regulation 
The rectifier maintains output voltage at the regulation point of £0.5 percent over all input and output 
requirements and =1 percent under all input, output and environmental requirements between 0 and 50C 
(32 to 122F). 


6.13 Dynamic response 


During any step load change from 5 to 95 percent or from 95 to 5 percent of nominal current over a 50 uS 
time period, the output voltage shall not overshoot or undershoot more than five percent and shall recum 
within regulation before one millisecond of time has elapsed. 


6.14 Input protection 


The rectifier and the ac source are protected via a nwo-pole circuit breaker provided with the rectifier. 


6.13 Output protection 
The rectifier and the load are protected via a one-pole de circuit breaker, and the intemal high voltage 
shutdown function 

6.16 Current limiting 

The rectifier will automatically current limit at no more than 1 10-percent of the rectifiers rated current or 

165 amperes 

6.17 Walk-on current 
When the rectifier is powered up. a gradual increase of output current eliminates excessive de voltage 
overshoots or load step on ac source. Walk-on will occur in not less then eight seconds trom no load to full 
load. 

6.18 Warm-up time 
The rectifier takes less than one hour to warm-up and will experience no more than 3 percent voltage drift 
during warn up 

6.19 Voltage/temperature coefficient 


The voltage.temperature coefficient will be less than 0.01 percent per degree Celsius 


6.20 Stability 


The rectifier does not present any oscillation or instability under any of the input, output and environmental 
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conditions of operation specified. The phase margin is greater than 30 degrees and the gain margin 
is greater than 12 db 


6.21 Grounding 





The rectifier will be grounded viaa plug to the power shelf and the power shelf will be provided with 
a ground terminal for the central office grounding 


6.22 Electrical Isolation 


The outputs are electrically isolated from the input ac terminals. 


7 NOISE SPECIFICATIONS 


7.1 High frequency noise 





High frequency output noise will not exceed 40 millivolts ms, and the peak-to-peak nipple (includ- 
ing switching spikes) will not exceed 350 millivolts for all operating conditions except temperatures 
below OC (32F), measured with a 20 megahertz scope 


7.2 Voice frequency noise 





The voice frequency noise does not exceed 32 dBmC for battery or batteryless operation under all 
environmental, input, and output conditions. not withstanding a minimal load of one-percent 


7.3 Acoustical noise 













Acoustical noise will not exceed 62 dB with "A" message weighting measure five feet above the 
floor and wo feet from the plant while operating any load. per Bellcore TA-NWT-000406 


8 SAFETY SPECIFICATIONS 


Materials used in the rectifier and power shelf present no dermal, environmental, or other safety 
hazard, as defined by current industry standards or applicable federal. state. or local laws and regula- 
tions. Thev are meant for use in accordance with the requirements of the Federal Communications 
Commission (FCC). the National Electric Code (NEC), the Underwnters Laboratories (UL), the 
Department of Labor's Occupational Safety and Health Administration (OSHA), and any other ap- 
plicable federal, state, or local requirements imposed by ordinance or law 





The rectifier and power shelf meet or exceed all fire resistance requirements. as specified in Section 
43 of TR-EOP-000063, Network Equipment-Building System (NEBS) Generic Equipment Require- 
ments 






UL. Canadian Standards Association (CSA) and International Electrical Commission (IEC) certifi- 
cation is pending 
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9 TROUBLESHOOTING 


This section lists some helpful hints on how to analyze problems that may occur. If the following 
information dees not solve your problem, contact Ratelco Electronics Customer Support at 
1-800-869-7130 








Possible cause 





The rectifier is not receiving ac power. Make sure the ac 
breaker on the front panel is pushed ON. Check the ac cabi- 
net breakers 





The display does not light. 








The de breaker is OFF Make sure the de breaker on the front 
panel is pushed ON 






The breakers are open in the ac cabinet. Reset as required 






The float voltage is improperly set. Readjust as necessary 






The REA LED is heninaeed, The rectifier is delivering less than pvo percent of its mated cur- 
rent 

A high voltage shutdown has occurred, Pull the front panel break- 
ers OFF. Allow the tan and digital ammeter to de-power and 
then reengage the breakers. Verif no HV signal is present 









The sense leads are open or reversed. Check them. 






An excessive ambient temperanure is present. Rectifier will re- 
stat when the temperanure retums to the nomal range 






[fthe FF LED is also illuminated, the fan has failed Replace it, 





The airflow is blocked. Clear the ara behind the rectifiers of 
blockage. Clean the rectifier fheeplare of dust and lint 
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Fan Fail (FF) LED 


is Uluminated 


Greater than 0 am- 
peres register when 
the NL button is 
pressed 


Less than 30 am- 
peres register when 
the FL button is 
pressed. 


Rectifiers don't 
loadshare properly 


Possible causes 


The fan has failed or reduced speed. Replace the fan. 


INTRODUCTION 


The ac voltage is out of the allowable range. Correct the ac voltage 


An ac breaker is open on the rectifier or in the ac service cabinet. 
Reset as necessary. 


The plant current is higher than N-1 rectifiers 


Total plant current is less than 50 amperes 


The loadshare mode is not properly set. Set all rectifiers to pas- 
sive or active and rebalance the plant 


The ammeter is out of calibration. Readjust che ammeter by com- 
paring its readings to the current test jacks, 


An alarm condition is present on the rectifier(s) not load sharing 
properly. Correct the problem causing the alarm and rebalance 
the plant if necessary 





C&D POWERCOM 


JUNE 


1995 


INSTALLATION 


CONTENTS 





SATE PAIS ons eanaceesevavevavdvanventéscanassarsanssantons 
9 RECEIVING AND PLACING Fc caampnietiwaubaned 
3 SELECTING POWER CABLES 
t 
gh 

5 =RS 

Fig % >. 2 AV 50A Modu 
6 POWER-UP THE RECTIFIERS... ; 


7 VERIFICATION OF PROPER RECTIFIER. INSTALLATION ....... : 





4.5 KW 24V/|50A Modular Switched-Mode Rectifier 
and Eighteen-Kilowatt Power Shelf Product Manual 
PM 990-7520, Issue 2 





4.5 KW 24V/1SOA Modular Switched-Mode Rectifier 
and Eighteen-Kilowatt Power Shelf Product Manual INSTALLATION 
PM 990-7520, Issue 2 


1 GENERAL 


1.1 These instructions provide general information about installing 24V/150A Modular Switched-Mode 
Rectifiers into the Eighteen Kilowatt Modular Power Shelf. Please reference the power plant product 
manual for information conceming inserting the power shelf into the power plant. 


1.2 If you have questions or problems during installation, please call our technicians at 1-800-369-7130 
for assistance. There is an identifying number on the front of the rectifier. Please reference this number 
when requesting service. 


1.3 The following tools and test equipment are recommended: 


- equipment to remove shipping containers 


safety glasses 

antistatic wrist strap 

crimping tool 

pliers. cutters, and screwdnvers 
tie-wrap. twine, or friction tape 


multimeter with clamp-on meter (true rms) 


2 RECEIVING AND PLACING 


2.1 Before opening the packages, carefully inspect the exterior for signs of mishandling. Ifthe packaging 
appears damayed, file a damage claim with the shipping camer 


2.2 Use appropriate equipment to uncrate the rectifier(s) and power shel? to ensure the safety of personnel 
and equipment. Uncrate in an area large enough to accommodate shipping crates and equipment. 


2.3 Carefully remove equipment from packaging, and examine to verity that the equipment is complete 
and undamaged. 


2.4 Store the shipping crate. If the equipment is recumed to Ratelco. it must be shipped in the wriginal 
packaging 


2.3 Equipment will last longer if it is kept in a non-hammful environment. Select a permanently secured 
location that is 


DRY 

WELL VENTILATED 
FREE OF OBSTRUCTIONS 
PEST FREE 





C&D POWERTCOM 
2.2 JUNE 1393 


INSTALLATION 4.5 KW 24V/150A Medular Switched-Mode Rectifier 


and Eighteen-Kilowact Power Shelf Preduct Manual 
PM 990-7520, Issue 2 


3 SELECTING POWER CABLES 


3.1 Protective circuits, overall system performance, and safety depend on the proper sizing of de cables for 
ampere ranges and acceptable de voltage drop. 


3.2. Perform the following procedure to determine wire size. 


tae 


do 


PROCEDURE 

Calculate the minimum number of circular mils (CM) required for copper wire using the fol- 
lowing formula: 

CM = aes 

V 

where 

CM = minimum area of circular mils in the cable 

[ = maximum current (in amps) 

L = one-way cable length (in feet) 

V = allowable loop voltage drop (in volts) 
Le. Ifyou have a maximum output current of 100 amperes. and an allowable loop voltae 
drop of 0.25 volts, and vour power plant is 30 feet from the load: 

[= 100 amperes 

L = 30 feet 

V = 0.25 volts 

CM = (22.20(100)(30) 

(0.25) 

CM = 440,000 
After calculating the minimum number of circular mils, select the proper copper wire size from, 
Table 2-A, always choosing the larger wire if the resistance rating falls between values. 
Determine the minimum wire size for ampacity according to the code authority having juris- 
diction over vou location 
Select the larger of the sizes calculated for voltage drop or ampacity 
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RHW net 
weight per 
1,000 feet in 


RHW 
maximum ship 
lengths per 
reel in feet 


Dia bare 
cond inches 






















ieee = 

Pp ss pre pee ps 
ae pe 
= ee 
I 





























Table 2-A: Determining wire sizes 









* Data based on NEC Handbook 1993, Table 310-17 adjusted for 
30C ambient temperature 










4 WIRING AC INPUT TO THE POWER SHELF 


NOTE: If you have ordered the ac cord pigtail option, skip the following procedure. Simplv terminate 
each ac cord with a mating twist-lock receptacle in a convenient. accessible location within the twenty-foot 
pigtail's reach. 






NOTE: The access holes for ac cords in the power shelf should be wired from top to bottom cormespond- 
ing to slots one through four. (Slot one is the slot furthest from the ac cord access holes.) If the first slot 
will be used to house a distribution module, do not wire that slot, and leave the topmost access hole empty. 







PROCEDURE 








Protect input cables by installing a circuit breaker with a minimum 40-ampere capacity on each 
input cable 










Run individually protected cabling leads trom the ac source to the cabling channel on the left 
side of the power shelf. 










There are tour conduit holes on the side of the power shelf to correspond to the four slots in the 
shelf. The uppermost hole corresponds to the slot to the far right. and the lowest conduit hole 
corresponds to the slot to the far left 
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NOTE: Due to limited intemal wiring access, proper cabling is important. Be sure to wire according to 
the instructions in Step 3. 


a 4 _POER CNS 
ee O/e" CONT 
j 


Figure 2-1: Eighteen Kilowatt Modular Power Shelf 


Working your way from right to left, connect the leads to the isolated terminal blocks of the 
individual slots of the power shelf. leaving the first slot unwired. if it is to be used for distribu- 
tion. 


Individual ac wires can be tied to the cable guides with tie w Taps 


Applying a meter to individual terminal blocks, verif¥ that ac input voltage is between 183 and 
264 volts ac 


Check breakers at the ac cabinet. Verify that they are OPEN, and that ac power is discon- 
nected. Power should remain disconnected from the shelf until the rectifiers are installed. 


5 INSTALLING RECTIFIERS 


WARNING: The rectifier modules provide a simple locking handle that cams the medule into the in- 
stalled position. Excessive force is unnecessary for installation, and could result in mechanical damage to 
the rectifier module 


WARNING, All power shelf slots must contain a rectifier, a distribution module. ora protective cover. 
Do not insert arm or tools into power shelf slots 


The modular rectifiers are designed to be installed hot with no plant service intermption. Rectificrs are 
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PROCEDURE 


I, Remove rectifiers from shipping containers. Remove all packaging materials. 





Figure 2-2: 24V/150A Modular Switched-Mode Rectifier 
2 Remove blank covers ftom the power shelf slots 


Pull ac and de breaker handles on the front of the rectifiers OUT. 


ta 


4. Open the locking handle into the horizontal positicn. 


aA 


Slide a rectifier slowly into the rightmost power shelf slot to be used for rectitiers until the 
locking handle engages. The rectifier will come into its Operating position as the handle is 
moved into its locking position. 


6, Install rectifiers into the power shelf slots from right to lefi, leaving the blank covers in place 
over any unused slots. The removed covers can be stored for possible maintenance use. 
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6 POWER-UP THE RECTIFIERS 


PROCEDURE 

! Tum on the ac mains at the service cabinet 

2 Confim line-line voltage is 208 Vac or 240 Vac nominal when measured at the ac connec- 
tor in the rectifier slot. 

3 Repeat for each rectifier slot to be activated 

+ Tum off the ac and de breakers on each rectifier to be activated. Set load share switches to 
OFF. 

3 Insert the rectifiers in their respective slots 

6. Close the ac breaker on one of the rectifiers 

aT Using the front panel voltage test jacks, adjust the rectifier float voltage to 27.0 Vde. 

8 Close the de breaker 

9 Repeat Steps 4 through 8 for each rectifier to be activated 

1) Close the de breakers on the rectifiers | 

1] Adjust the individual rectifier tloat voltages and load bank as required until the rectitiers 


take load and are set to roughly 27 VDC (= ':V). It may be necessary to connect the load by 
pushing the “NORM™ or “RECONNECT/INHIBIT™ switches on the LVD if present. 


12 Finely adjust rectifier float voltage settings as necessary until the rectifiers are sharing cur- 
rent = 15 ampere) and the plant voltage is 27.0 Vde 


13 If forced loadshare is desired. place all loadshare switches in the ACTIVE position 


NOTE. Active loadshare is broken when an RFA occurs due to low current. In this case, press FL 
momentarily to reengage active loadshare 


At this point, the rectifier ammeters should show current delivery and all rectifier LEDs except NOR- 
MAL should be off. 


7 VERIFICATION OF PROPER RECTIFIER INSTALLATION 
PROCEDURE 
l Adjust the plant current to approximately 75 amperes. 


2 Pull OUT the ac and de breakers in one rectifier 
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Push ON the ac breaker after the rectifier display goes out. 


de 


Monitor the rectifier output voltage (independent of the charge bus) at the rectifier voltage test 
jacks. 


3 Confirm the internal high voltage shutdown occurs at the proper de voltage value by gradually 
increasing the rectifier float voltage until the rectifier shuts down. 

5 Restart the rectifier by reducing float voltage slightly and pulling OUT the ac breaker until the 
rectifier display goes out. 

7 Push ON the ac breaker and allow 30 seconds to power-up. Then push ON the de breaker. 

8 eadjust the float voltage until the rectifiers share current. 

9 Perform steps 2 through 8 fer each rectifier in the plant. 

10 Confirm and, if necessary, calibrate the digital meter. The voltage at the current test jacks (in 
millivolts) multiplied by 4.0 should equal the current displayed by the meter. Calibration will 
be most accurate when done ar full load. 

Ll Push the load share switch into the PASSIVE position on all rectifiers. 

12. Finely adjust the float voltage on each rectifier as required to achieve current balance between 
rectifiers and maintain correct float voltage. 

13 Vary the output load to confirm loadshare and output voltage regulation. 


\4 Push the load share switch into the ACTIVE position on all rectifiers. 


— 
‘st 


Finely adjust the float voltage on each rectifier as required to achieve current balance between 


rectifiers and maintain correct float voltage ' 
16 Vary the output load to confirm loadshare and accurate output voltage regulation 
17 Exercise the regulation circuitry by momentanly pushing the rectifier test switch into the FL 


and then NL position on each rectifier. Note that FL and NL may not be effective with light or 
extremely heavy plant loads. 


18 Increase the plant load to more than 130 amperes 


LY Confirm the current limit setting of each rectifier by pushing the rectifier test switch into the El 
position and holding it there for a few seconds The instantaneous current limit is displayed 
first, followed by the average current limit. The instantaneous current limit is set at approxi- 
mately 165 and is nonadjustable. The average current limit is adjustable up to 150 amperes 


20 If necessary adjust the average current limit by adjusting the current limit potentiometer while 
holding the rectifier test switch in the FL position 


The plant may now be placed in service. Please refer to the plant manual for further operational or configu- 
ration information. 
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1 OPERATION 


There are two switches on the front panel of the rectifier; the rectifier test switch, and the load share switch 


1.1 Rectifier test switch 





Use the front panel RECT TEST switch to test the rectifier. The meter should register an increase in 
sourced current when the switch is in the FULL LOAD position. The meter should register a decrease in 
sourced current when the switch is in the NO LOAD position. Press FULL LOAD momentaniy if the 
rectifier shows zero current while loadsharing is active. This will override the alarms and reengage load- 
share. 


1.2 Load share switch 


The front panel LOAD SHARE switch has three positions: ACTIVE, OFF, and PASSIVE 


1.2.1 Active load share 


The active load share mode can only be used when loads are being shared with other Rateleo 24W’150A 
Switched-Mode Rectifiers (part numbers that begin with 100-7520). The active load share mode provides 
better regulation than the passive mode. To adjust rectifiers to active load sharing, put the load share 
switch in the ACTIVE position on each rectifier. Finely adjust the float voltage on each rectifier as re- 
quired to achieve current balance between rectifiers while maintaining correct float voltage 


1.2.2 Passive load share 






The passive load share mode may be used when sharing loads with any rectifiers capable of passive load 
sharing. To adjust rectifiers to passive load sharing. put the load share switch in the ACTIVE position on 
gach rectifier Finely adjust the float voltage on each rectifier as required to achieve current balance 
between rectifiers while maintaining correct float voltage. 


1.2.3 Load share off 


Put the load share switch in the OFF position when vou are making adjustments to the rectifier, or if you 
choose not to use the load share function. 















1.3 Restarting the rectifier after a high-voltage shutdown 


[f a high-voltage shutdown occurs, pull the ac breaker knob into the OFF position, wait for the display 
lights to extinguish and the fan to stop rotating, and then push the ac breaker knob into the ON position. 


2 ADJUSTMENTS 


2.1 Float and equalize voltage adjustments 





There are nvo adjustments to the left of the digital meter on the front panel of the switched-mode rectifier, 
labeled EQL and FLOAT. These are used to adjust the equalize and float voltages respectively. Tuming 
the adjustment clockwise will increase voltage output. Tuming the adjustment counterclockwise will 
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crease voltage output ag adjust the doar or equalize voltage, put the load share switch in the OFF 
position, plug a high-quality volimeter into the test jacks, and adjust the floar or equalize adjustment until 





sired setting is dina ved on the voltmeter 


[F rectifiers are operating in parallel, adjustments must be made to all of the rectifiers, keeping the current 
dalanced between the rectifiers. Make small adjustments to each rectifier until the desired float or equalize 
voltage is displayed on the voltmeter, and the ammeters all display the same amperage values 


2.2 High-voltage shutdown (HVSD) adjustment 


The high-voltage shutdown voltage can be adjusted and the shutdown function exercised on-line without 
disturbing the bus voltage. There is a HVSD adjustment on the front panel of the rectifier. To adjust the 
voltage at which the rectitier shuts down, perform the follow ing procedure 


PROCEDURE 
I Tum the HVSD adjustment fully clockwise 
2 Pull the de breaker knob into the OFF position. The rectifier m may shutdown. If so. pull the ac 


breaker knob into the OFF position. wait for the display lights to extinguish and the fan to stop. 
and then push the ac breaker knob into the ON position 


ta 


Plug a high-quality voltmeter into the test jacks 


2.2 Current limit adjustment 


The rectifier will automatically current limit at no more than | 1Q-percent of the rated current or 165 am- 
Peres. To adjust the current limiting value, push the rectifier test button into the FULL LOAD position, 
and adjust the current limit (CUR LIM) adjustment until the meter reads the desired setting, up to a maxi- 


mum of 16> amperes. 


| - Set the float adjustment to the voltage level at which yOu want the rectifier to shut down 
5 Slowly tum the HVSD adjustment counterclockwise until the rectifier shuts down 
| 6 Tum the float adjustment counterclockwise a few tums 
7 Pull the ac breaker knob into the OFF position 
| 8 Allow enough time t or the display lights to extinguish and the fan to stop rotating 
| 9 Repeat this procedure until the HVSD is properly set 
LO Restart the rectifier with the de breaker knob remaining in the OFF position 
| 
| iI Reset the float voltaze 
l2 Push the de breaker knob into the ON position 
| [3 Readjust the float voltage to balance the rectifier currents 
' 
' 
| 
| 


NOTE: Ifthe plant currentis less than the desired current limit point, the current limit cannot be adjusted 
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decrease voltage output. To adjust the float or equalize voltage, put the load share switch in the OFF 
position, plug a high-quality voltmeter into the test jacks, and adjust the float or equalize adjustment until 
the desired setting is displayed on the voltmeter 


If rectifiers are operating in parallel, adjustments must be made to all of the rectifiers, keeping the current 
balanced between the rectifiers. Make small adjustments to each rectifier until the desired float or equalize 
voltage is displayed on the voltmeter, and the ammeters all display the same amperage values. 


2.2 High-voltage shutdown (HVSD) adjustment 


The high-voltage shutdown voltage can be adjusted and the shutdown function exercised on-line without 
disturbing the bus voltage. There is a HVSD adjustment on the front panel of the rectifier. To adjust the 
voltage at which the rectifier shuts down, perform the following procedure 


PROCEDURE 

l Tum the HVSD adjustment fully clockwise. 

2 Pull the de breaker knob into the OFF position. The rectifier may shutdown. If so, pull the ac 
breaker knob into the OFF position, wait for the display lights to extinguish and the fan to stop. 
and then push the ac breaker knob into the ON position. 

3 Plug a high-quality voltmeter into the test jacks 

4 Set the float adjustment to the voltage level at which vou want the rectifier to shut down 

5 Slowly tum the HVSD adjustment counterclockwise until the rectifier shuts down 

6 Tum the float adjustment counterclockwise a few tums 


7 Pull the ac breaker knob into the OFF position. 


x. Allow enough time to pass for the display lights to extinguish and the fan to stop rotating. 
9 Repeat this procedure until the HVSD is properly set 

10 estart the rectifier with the de breaker knob remaining in the OFF position. 

11 Reset the float voltage. 

i2 Push the de breaker knob into the ON position. 

13. Readjust the float voltage to balance the rectifier currents. 


2.2 Current limit adjustment 


The rectifier will automatically current limit at no more than | 10-percent of the rated current or 163 am- 
peres. To adjust the current limiting value. push the rectifier test button into the FULL LOAD position, 
and adjust the current limit (CUR LIM) adjustment until the meter reads the desired setting, up to a mani- 
mum of 165 amperes. 


NOTE: Ifthe plant current is less than the desired current limit point. the current limit cannot be adjusted. 
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2.3 Meter calibration 


Attach a voltmeter that displays millivolts to the current test 
ment until the meter reading in amperes is 4.0 times the test- 


jacks. Adjust the calibration (CAL) adjust- 
Jack voltage (in millivolts) 
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1 MAINTENANCE PROCEDURE 







Perfonn the following maintenance procedure nice a year. 


PROCEDURE 






l Venf¥ all rectifiers are on-line with their de breakers pushed ON. Compare the 
plant's controller reading for battery voltage to the reading gained from the rectifier 
voltage test jacks. Calibrate the controller if necessary 







2. Compare the individual rectifier current readings displayed on the plant's controller 
channels to the actual rectifier meter readings. Calibrate the controller if necessary 






ta 


[fload requirements allow, remove rectifier modules one atatime. Use low pressure 
ar to clean units 








Venif¥ proper load sharing between rectifiers and adjust if necessan 








3 Check the rectifier current reading against the current test Jack reading 





Clean dust and lint from fans 







2 SPARE PARTS 






We recommend that rectifiers and cooling fans are stocked as spares. for hot-swap replacement 
in case of a failure. 







3 ACCESSORIES 


AC cord pigtails for ac wiring may be ordered from Ratelco Electronics by part number 
385-3645-00 
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